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ELECTRICAL 
Session #2 Doorbell and Chimes 


1. New wiring in old construction 
2. Repairs to lamps and cords 

3. Fixture repairs 

4. Meter readings 

5, Air conditioning 


Humidification 


o 


7. Dehumidification 


to the entrance button. Check whether chimes and 
transformer operate on the same voltage. Labels will 

you. Many transformers provide a variety of volt- 
mew chimes: Locate the transformer unit, ae Teves 
then run wires to the chime en subsequently, 


with separate terminals marked for each. 
Be sure to use only those sulted to your chime or bell. 


Using wire nuts, eston wires trom wane 
former t house wing, Black is joined 10 
black and white to 


utside the 


to correct terminals on 
terminals are usually 
fed by the اه‎ 


“cee all wire 
Bore hole in chime unit. The 


Transformer is fastened with a nut. Some 
transformers must be 
Junction box; only the wires go in bo» 


Push-button wires may be run on outside 
iding. Bore 


or side of door m 
iding and connect wires to button. 


not likely to'be in the chime or the bell mechanism. 


ناساس سل 


ina convenient 
off, punch out 
irak and ی‎ wiret. 


Connect low-voltage bell wiring to tans- 
un the wira through tho 


Door chimes, bells, and buzzers 


Troubleshooting and repair 


reduced by a transformer from 120-volt household 
current. The reduced voltage will not give you a 
Shack, so it ia safe to wark: on a chime or bell system 
without shutting off the po 
Chime or bell allure: Te a thing to chok is he 
irine n baton 
ight be broken or Shorting out at some 
ae, simply rejoin or tape the wire. 
If the wiring is intact, the probable cause is the 


the weather. If the contact points are accessible, 
clean them with sandpaper. If they are hard to get 
at, try replacing the button. If the button is not the 
problem, check connections at the chimes or bell. 
Vibration sometimes loosens them. The problem is 


How to run a wire 


4 


Wiring around door frame: Remove baseboard and door vim 
Notch wall and spacer n 18-in. 
to anil through 


Wiring around 
ویس سس‎ pone Or a 
pase wiring tough note in header, Rep 


ster walls: Notch plaster 
0 the wire can run in a channel inside the wall. Notch hole for 
box. Connect wires and replaster. 


ne outlet to another in piast 


method of doing this is known as “fishing.” This is 
done with a fish tape, a springy length of wire that 
is hooked at one end. It is fed through predrilled 
cess holes in ceilings, floors, or walls. The electrical 
cable is attached to the hook, then pulled through 
the construction, 
jer possible, plan to run wires across an 
attic floor or across the open ceiling of a basement. 
This will minimize the amount of fishing. 


Wiring new circuits 


Wire| in old یبا‎ 
Wiring construc seldom a peter 
since an. eae feat eiling Joists are exposed and ac- 
cessible. Running wires in an existing structure, how- 
ever, poses the problem of working inside walls. In 
the case of plaster walls or ceilings, channels must be 
gouged out for the wires and later Bs portaa In 
such instances, surface wiris easier. 

For drywall construction, it is تفر‎ to wire 
through the spaces between walls and ceilings. The 


Fishing a wire 


ip. 


tapes through ceiling 


Withdraw both 


hole. Bind wire cable around hook, 
making sure no pat of the binding is 
larger than the bored hs 


‘Attach cable to tape hook, then with- 
draw tape and cable by pulling down 
through large hole in the wall. Feed 


Food a 124. ish tape down tr 
r room and out the و‎ box 
hole in the wall. ۴ id tape 
through coling hole. Hook te tapes. 


[ngert second fish tape through coiling 
hole. Fish until tapes ¢ With- 
کے سب نم‎ oD 


Is a room or 
Leg led دم سا‎ 

trou ‘supporting beams into we 
iy. Use a brace and 18-0 bit. 


] a no access above, cut argo 
hole in, ai Be from ceili 
diag ough support beams 
into ceiling cavity. Insert ih tape, 


Cords And Safety 


Don't Let a Cord Tie You into. Knots. A mistreated 


connecting cord is gften the cause of an appliance's break- 
down, Sce that wires are well-insulated and don't abuse then, 


Many common household appliances stop working unexpectedly 


iny internal breakdown but only because tl 


are stepped oa, crushed, broken, cut, che 


connecting cor 
rather obvious 
۰ 


by animals or otherwise mistreated. It 
say-so, but an appliance can't operate if it doesn't 


receive power from the wall outlet. 


Safety is strongly stressed by all elements of the electri 


ment manufacturers apparently have a blind 


industry, but equip 


They produce appliances 


spot when it comes, to connecting cords. 
with strong, well-engineered bodies, and then, to save a few 


ulation so thin you 


with in 


cents, they hook on flimsy cord 


can puncture it with a fingernail. Once installed, most 


appliances are not subject to physical abuse, but their loose 


` cords often take a beating. Pay some attention to them and 


their life span will increase. And if you have to replace 


one, use heavily protected wire. 
When a plug is removed fron its outlet, a knot often forms 


in the cord because of the curl in the wire. Open it before 


reinserting’ tho plug. If knotted cord is yanked, it can sever 


the wire within the cord, `, 


“Not because of 


۲ 
$ 


Some floor lamps provide uu protection for the wire 


at point of emergence. Moving the lamp just a few times 


y when cleaning the room will cause a 


short circuit. A layer 


ae 
of tape isan effective preventive measure, 


You can walk on a flexible cord only so many tir 


s before 


the insulation gives 


The bare wire is then both a shock 


and fire hazard, especially to the children, Place loose 


Wires as near as possible to the wall. 


Don't lot a cord 


pet pinched in a section of a dropleaf 
table; if the wire is crushed, remove wall plug before 
touching it because strands sticking through insulation 


might well be "hot." Reinforce damaged section with 


layer of tape of nearest matching color. For white 
cord, white adhesive tape from the fanily medicine chest 

ya ás ideal, Colored "Scotch" tape is also OK. 
„Vacuum cleaner cords take a particular beating because $ 


the appliance has to be moved around alot. Try to keep the 


wire from under the wheels. 


“The sharp edge of a heavy pressing iron cau do a lot of 


damage to the flexible cord. keep the wire clear by hanging 


f- it ovor the back of ironing board. k 

: 

; Many attachment plugs are made very cheaply of fragile 
Compositions. known in the trade as "molded mud." It is 


little wonder that they break up when stepped on or burn up 

Fi 
whon subjected to heavy current overloads. When buying replace- 
ment plugs, look for smooth, well-formed bodies, securely 


+ @ 


with bioid heads, and fiber 


fastened prongs, terni secre 


for your 


to Fit over prong 


protection washers 


protection, 


stening 


a danaped plug by 


Never attompt to salve 


the connectin 


the pieces together with tape or string. Jf 


is still’ in good condition, cut it off close ta the plug, 


agonal cutters, 


s above, or heavier "clectrician's plicrs." Examine wire 


carefully and trim,.off any sections near the end that show 
` 1 


when 


signs of crushing or bruising; these can be dangerou 


in the ۰ 


“you.use the plu 


In preparing old cord for new attachrent plug, first 


SM separate the ends a distance of about an inch and a half. 


is job: others in 


“Some cords require a sharp knife for 


common use, can be "zipped" apart without tools. Be especially 


careful not to damage insulation covering on cach one of the 


individual wires. 


3 Using.the sharp edge of knife, pare off insulation on each 


end of wire a distance of about a half inch, ‘The next step 


in attaching a new plug is to twist together the loose strands 
at end of wires. ; With back edge of. knife, scrape end of wires 


tN Don't touch with fingers after this. Apply 


‘clean and brig 


thin coat of solder to cach wire, This 


“wakes them casier to fasten under the pluf. 


Immediately after soldering the loose end strands of the 


achnent plug. 


wire, poke the cord through the att 


Starting Crom the pared ends of the vires, apply a layer 
of strong electrical tape back along the cord a distance 
equal to the length of the plug plus avout a half inch, 

This tape will E aS the insulation. 


The wire 


h casier to conncct 


under the terminal 
screws of the attac 


ent plug if they are first formed into 
shaped loops.’ Use loug-nosed plicrs to close the loops 
under screws and tighten. 


When. securing the wires under the terminal sere WS, make 
certain that no loose strands stick out. 


‘these are often 
the cause of over-heating at the plug or of blownout fuses. 


1f appliance is of portable type and plug is inserted and 


removed frequently, make periodic examination of terminals 


and tighten again if necessary. 


Ke-cordiag A Lamp 


i The extent of the damage to your present cord will 
determine whether or not it needs replacenent; with luck 


> 
ald you nay nood to repair it is a picce of cloctrician's tape. 


The flexible cords of table and floor Lanps usually 


showithe first signs of wear al the point where they‏ ربا 


emorge: from'the base. Lf there is any leeway in the’ wire, i 
Sometimes it can be pushed into or pulled out of its hole, 
taped over, and then put back into place. If the rest of 


the cord is 


lso damaged in any w 


Y, it's better’ sense in 
most cages to take out the old cord and put in a completely 
new one, 


Remove 


ade for safekeeping; it's usually held in 


yi Place with a decorative nut or stud, which unscrews readily. 
sat z 


¢ Following this, obviously, the bulb is removed and then 


„actual repair work begins, 7 7 


n Next, snip off the old wird at the base of the lamp. 


` Save good sections for other uses. To disassemble socket 


, , ook. for word "press" on shell noar switch. Insert blade! 
+. OF small screwdriver, twist slightly, then press end of 7 
۲ Socket downward. This opens the toothed joint between the 
"halves of lamp socket. 

e 5 old section of wire, inspect and clean 
‘socket, andstighton small scrows inside sholi as neoded. 
O Perec. fit oE sucker and shade holder on neck of 


lamp; twist to right to tighten. Then, feed the length of 
P; 1 z É 


t y 


the new wire through the fines part of the socket, down 


through base of the lamp. Separate ends of new wire, 


remove insula 


on, scrape clean und tighten wires under 


two screws of the Boc 


et shell, Then fron the bottom pull 


wire down carefully till socket is in pe 


ition, Now snap 


other section of socket back into position; start it at x 


a slight angle and then squeeze along the bottom. Finally, 
protect new wire where it passes through base with ordinary: 


white adhesive tape 


Extension Cords 
Extension Cords, Sclection & Use 


When a lamp, power tool or portable household appliance 


must be used at some distance from the nearest electric 


al 
outlet, a flexible extension cord is usually used to 
extend the reach of the existing cord. Uf the wrong kind of 


cord is used ~ or if the right hind of cord is improperly 


used - a potential ard is created. 
Extension cords not only vary according to length 
and capacity (capacity is determined by the size wire they 
contain), they may also vary as to the conveniences they 
offer and the jobs which they will perform, Basically 
amine all cords are flexible connectors which contain 
two or three rubber-coated conduction vires. To make ther 
fully flexible, the conductor wires usually consist of a 
series of fine strands of wire twisted together, rather 
than of solid metal. 


Practically all of the h 


cowner's extension cord needs 
will be filled by one of three general types of cord: a 
heavy-duty rubber-coated cord (often referred to as type $) 


r heavy wear is. 


which is used for outdoor work or where 
expected; a thin, flat, rubber-coated lamp cord (usually 


call rip cord) which is used for small appliances and Lamps 


and the special heating unit cords which usually have an 
0 


asbestos covering. 


‘to make certain that an 


stension cord has been approved 
for dependability and safety, the homeowner should look 


for the Underwrite 


Laboratories. ins 


cetion tag (UL) on 


all parts. o that is, on plug, connector and cord. In 


addition,’ there is a special Flag label which bears the 


initals 6 C.C. This indicates that tie entire. cord set 


as, assombled has been inspected and approved by the Safe 


`Y Electrical Cord Committoc, : 


Just gts adequate wiring is required in household branch 
Circuits to avoid wverloading these circuits and to provent 


burning out of fuses, so too is it essential that the 


ho 


ncowner remember Lo uso an extension cord which is adequate 
for the power load it must carry, ‘This is particularly 

truo of ‘oxtension cords which have double or triple outlets 
at one ۰ 


z “Renonber that if several appliances or lights are 


i F ylugsod in at one time, and all are in use simultaneously, 


good chance that the cord is being overloaded. 


W 


This not only creates a fire can cause breakd 
of motor-driven appliances, Tho voltage drop which occurs 
can prevent the motor from petting sufficient power to 
“operate properly. 


Two. factors affect the carrying capacity of any extension 
1 A 


cord: tho size wire it contains and the length of the cord. 
Ordinary light-duty lamp cord usually contains #18 wire, and 
it should. never be used to carry power tu heavy-duty power 


tools or appliances which dra 


more than 7 amperes. The 


<i thoro is; 


ampere tuad of any appliance can usually be determined by 


studying the name p 


ate which is attached to the appliance 
or tool, 


If tho; aepere Poad is not indicated, rumembor that volts 


-multiplicd by amperes equal watts, ‘Therefore, if the 


wattage is known, the ampere load can be determined. Simply 
į divide by. 110 (the household voltage). For example, a 
“7S0-watt appliance will be drawing just under 7 amperes, 


“+ Since ‘long lon 


hs of cord cause current-carrying 
Capacity to drop, 18-gauge lamp cord wire will earry its 
full load of 7 amperes only’ for distances up to about 


25 fect. If a longer cord is nec 


ry, the wire must 
-be thicker, meaning that at least #16 or #14 wire should 


be used, As a general rule, most experts recommend that 


#18 wire be used only for lamps and very small appliances, 
and then only for distances up to about 25 fect, 
Heavier-duty (#16 or #14) wire should be used for 

` motor-driven tools, clectric hedge trimmers, shop motors 

and similar appliances. When cords 50 to 100 fect in length 
are required for BUA, tools around the outside of the 
house, make certain they are made of heavy-duty, 14-pgauge 
wire. This will permit یز‎ tools which draw up to 7 or 
ë amperes ‘(about 1/2 horsepower) without danger of overload- 


ing or of causing a damaging drop in voltage, 


> In addition to selecting the right type of approved cord 
for the job on hand, here are a number of other safety rules 


11 


that should be observed whenever electri 


al extension cords 


are used: 0 


(1) Never run cords over radiators, pipes or other ground 
kj 
metal. lf heat or abrasion causes insulation to dry out 


“and crack, a dangerous short circuit can occur. 


4(2) Never allow cords to ru nder or over a door or 
under rugs.’ Continual opening and closing of the door or 


frequent stepping on the cord can cause damage to the insul 


tion, often where it cannot easily be seen. 


(5) Never yank a plug aut of its socket by pulling on 


Ane cord, Instead, reach down and grab hold of the plug 
itself to remove it. 

(4) Do not plup extension cords into a lamp socket. 
Always plug the extension directly into a convenient wall 
outlet. Lamp cords and sockets are not designed to carry 
much of a load. 
هبو و( رز‎ or roplace cords promptly shen insulation 


bocomes frayed or cracked. Also got in 


inspecting the cord carefully at frequent intervals to check 
for. defects. 


۲ (6) Never use flexible extension cords to create additional 


outlets by tacking or stapling them in place, 


‘permanent 
This practice is extremely hazardous since insulation is = 
easily damaged or cracked so that short circuits can occur. 
T lib: ee iS are required, use one of the 
new types of surface extension wiring instead. ‘These contain 


heavy-duty, plasticecovered cables receptacles, switches and 
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prcifically deripned for 


or baseboards. 


other fixtures which are 5 


pernanent mounting along walls 


Cord and plug repairs | 


5 0 7 0 
of round-wire plugs (Nos. 1-3} and flat-wire plugs (Nos. 5-8) 


is illustrated below. For plug No. 4, loosen screw, slip wire 
into casing, and tighten screw. 


1. Lif top clamp. Slit cord ¥ in. between 


though plug. Replace casing. 
i to replace because no 
wire siping lı involved. 


as shown to tie‏ امه« 
derwniters" knot. Pull the knot down‏ 


contact with those of the while wire. 


1. Loop all three wires together if plug space 
not permit, tie black 


this is an important 


safety precaution. 


Replacing damaged plugs 
Types of plugs 


eRe 


3 ۰ 


Plug replacement is easy with thee readily available plugs 
tn addon fo te eed wire cutters, a Screw- 
ith a small up, and a sharp paring knife. Replacement 


Flatwire plugs 


Round-wire plugs 


Sprong plugs 


710 amp. 10-15 amp. 
No.16 Nott 
۸014 ۰. ۶ 


Extension cords 
Household extension cords usually have only two 
wires inside and are adequate only for the operation 
‘one or two small appliances. The thinner 
the lower its capacity for conducting electricity. Too 
many appliances or lamps plugged int 
cord will cause it to overheat, creating a ی‎ 
hazard. 
Length is also important. A longer cord wastes cur- 
rent. If it is too long, the drop in current can reduce 


suitable extension cord wire lengths and diameters 
for various electrical loads. 

jove extension cords from an outlet by grasping 
the plug body. Otherwise, the wires may tear loose, 
resulting in a shock or short circuit. 

Three-wire extension cords are used for electric 
Power tools and outdoor appliances. The third wire fs 
a grounding wire; plug this type of cord into a 
نت‎ ute eco arent eli مس‎ adapter 

se only 3-wire extensions for tools and 
opines iat تس‎ 
jost cords are sheathed in plastic that can take 
ee tse. Rubbersheathed cords are more 
and easier to store. 


Selecting the proper length 


No.12 No10 


Splicing cord wires 


1. Cut away damaged insulation 


a | 
مه‎ 


by electrical code. Do not 
‘splice house wiring. 


NE 


Lamp ۳ 


ap hes insulating nes 
clips to shell 


cket by 


base and pulling it straight up. 
و۱‎ cardboard insulating 


Some sockets and switches have metal shells 
‘which are removed by pressing at their base. 
Use same procedure as above for switch of 

tn this type of fixture. 


Probable sources of trouble 

If a lamp flickers or will not go on, check to be sure 

that the bulb is still sound and tightly seated, and that 

the plug is firmly in its outlet and the socket is fano- 

tioning. If none of the above is causing the problem, 

unplug the lamp and check the cord for fraying, 
s, bare wires, or loose connections at the plug. 


stall a new switch, examine the old one closely before 
i ing the wires, it 
in the same way. 


| First disconnect the lamp Use a wrench, or pliers, to remove the nut that 
Mom the wal outs Use a knife To pry oll ino secures the long, threaded tube 10 the bas 
fe to give access to the wiring the lamp. Most lamps wi 
in the base of the lamp. remove this from the base as wel 


protective fe 


Unscrew the two wires on the terminals. If you If fing a new wire 3 
are replacing the switch or socket, fil the wires through the lamp base and threaded tube. Con- 

۳ nect wires to swi 
attached to the old one. in same order that 


onto the new unit in the same way 


Tube socket 


Troubleshooting checklist 
Before making repairs, be sure power is 
رد سور‎ SMM ae eae 


Tube will (1) Make sure that fuse or circuit breaker 
not ight ‘not blown or tripped (p. 252). (2) If tuse or 
‘cuit breaker is intact, try replacing the 


a last resort, replace 
Light flickers (1) If tube is new, this condition will disappear 


starter. 
{) If this does not work, renew the tube. (4) 
As a last no ballast. 


and swirls with use, (2) If tube has been in operation for 
some time, replace the starter. (3) If replac~ 

inside tube ing the starter does not correct the condition, 
replace the ballast. 

Light blinks (1) Tube is probably not property seated in its 

on and oft socket ove the tube and examine the 


i 
again and lightly sand the pins. (4) Turn off 
ower to fixture. Straighten socket contacts 


ballast with low-temperature bal 
place entire fixture wi . 


(1) Make sure ballast connections are not 
1 sent ballast with spe 


Fo 
butotnerwise loose. (2) Replace pres 
works properly cial low-noise ballast 


Ends of ube (1) A brown color is normal. (2) I color is 
fre discolored black and tube is new, replace the starter. (3) 
Nake sure bal- 


Tube burns (1) Tube has probably been-tumed on and 
out loo fast fff too often. Replace tube. Leave new tube 
On for longer perioda of time, (2) Replace 
Starter. (3) Replace’ ballast. (4) Make sure 


Connections are secure. 
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Wiring arrangement, starter type fluorescent tube. 


Fluorescent fixtures 


ee and rapid-start 
s need special fixtures to operate 
properly. اب ما‎ ttube fixtures contain a socket at 


either end into which their pins fit. The pins of a cit ~ 


ture 
most tube types contain starters. Rapid-start tubes, 
however, do not use them. 


whether the straight or circular type, should be con- 
nected either to a ground wire in the fixture or to a 


grounded mounting assembly. 
To install a starter, INI Int the socket, press it 
down, then give it a half turn to secure it. Install a 


on either end of Ce Oe SS 


and secure it with a quarter turn. 
Replacement tbe, oe and ballasts must be 
of exactly the same and rating a: being 


‘replaced. Adeiters dre pended TT 
tubes with direct current. Fluorescents are 
to operate in areas with a temperature of 50 degrees 
or higher. To operate a tube in a colder area, you need 
a special fixture. Turn off all power to a fixture before 
‘working on it. 

Fluorescent tubes will last much longer if they are 


s by the number of starts they are subject to, 
‘The life of aowatt Moorescent tbe, Tere iag 
at a time, is about 12000 hou 


ELECTRIC METER READING: 


Meters for recording consumption of either gas or electricity have two or 
more dials on the face of meter box, depending on size. Accurate readings 
fron the dials ere important Zor crcvnting consumption over a given period 
of time. 


EXAMPLE: 


The foliwoing diagram illustrates a meter face with four dials. Arrows 
on diagram indicate direction in which pointers move on dials some clock~ 
wise (to right) and some pointers counter~clockwise (to left) depending 
on the sequence of numbers. 


INSTRUCTIONS: 


Reading from left to right the correct reading for the dials on the dia- 
gram is 6497. 


In reading ıeach dial, read the number which the pointer has passed. No- 
tice the first dial above on the left, with the pointer between 6 and 7, It 
has passed 6 and has not yet reached 7. Record 6, 


If a pointer appears to be on a number - as it is on 5 in the second dial 
in diagram > glance at diel to the right to see if this pointer has passed ۰ 
In this case pointer in the third dial has not yet passed 0, therefore the 
reading for second dial is 4 not 5. 


The third dial is recorded 9 as pointer has passed 9 but not reached 0, 
and the fourth dial is recorded ۰ 


ORDS 


RE 


Meter reading cards shall be prepared in advance by the Superintendent, 
giving location and number of each meter on a separate card. As each meter 
is read by maintenance employee assigned, it is recorded on appropriate card 
following the date of reading. Particular are shall be taken to check number 


on meter with number on the card to be sure that the correct meter reading is 
being recorded. 


FIGURING THE ELECTRIC BILL: 


The power company usually reads the meter once each month. From tio present 
month's reading ie subtracted the reading of the previous month, The dif. 
ence is the number of kilowatt hours used, and this, when multiplied by the 
rate per kilowatt hour, gives the amount of the bill. 


EXAMPLE: 


3094 kw. hrs. 
3004 kw. hrs. 
90 kw. hrs. 


Energy used during month 
ALTERNATING CURRENT: چ‎ 


Thiğî is generally’ known as 60 cycle A,C. current and is a form of electricity 
where we have ‘no voltage at 1/120 of a second and the next 1/120 of a second 
we have a voltage. This voltage and no voltage variation happens 120 times 
in one second; making a total of 240 changes, one cycle being equal tó 2 no- 
voltage chanres. a 


Altertiating current is so called because it changes direction in each cycle. 
Most common in this area is 60 cycles. This means that in one minute the 
; current is moving back’ and forth 60 times. This is determined by the speed 
of the ی‎ There are times when you can see a lamp flickering on and 
off, that is because the power house has put on the line a generator that has... 
not yet reached its speed for 60 cycles. 


Each of these voltages gives us a polarity of negative or positive on the 
line, in other words in 1/2 cycle of 1/240 of a second the line has a positive 
polarity و‎ and the next EI of a second we have no voltage. 

DIRECT CURRENT: 

This is a steady uninterrupted source of energy and has a positive and nega- 
tive polarity. It is a current flowing in one direction and free from pulsa- 
tions: or alternations. 


WIRE GAUGI 


The diameter of copper wire, most commonly used are sizes #14, #12, & #10. 
The size of the wire depends upon the amperage to be drawn. A number Il wire 
will safely carry 15 amperes. A number 12 wire will carry 20 amperes. ,A 
number 10 wire will carry 30 amperes, etc. 1 


WIRING: 

Copper wire is used in the wiring of electrical devices, the smaller the 
«wire the smaller the current carrying capacity, and the larcer the raume 
number. On larger size wire the current carrying capacity is greater and 
the number of the wire is smaller. 


The following table’ shows at what size wirg,should be fused: 


seg 
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SS "On 
~ BAR PLATE 


۰۰41۰ REPLACE DEFECTIVE SWITCH 


Light switches are subject to more wear than most electrical 
items and in time become worn. Usuai symptoms of wear are: 
switch unusually stiff or loose; switch must be flipped several 
times before lights go on: lights don't work with switch on. 
You can select one of three types of switches for replace- 


ment uni 

Toggle” switch. This is standard switch. Least expensive, 
very reliable. 

fercury switch. Silent in operation. More expensive thar 


toggle switch, but lasts longer. 
Dimmer switch. One type has HIGH-LOW-OFF positions; 
other has rheostat so lights can be adjusted to any bright- 
vers. Good in dining rooms for 
“candlelight” dinners and in child's room, where low setting 
serves as night light. 


TOOLS AND MATERIALS 
Screwdriver 


Long-nosed pliers 
Wire stripper 


New switch 


aN wee 15 MINUTES 

1. Turn off circuit at ee fuse box. 

2. if wall is Sane: use نم‎ make deep score around 
wall plate to cut old pi 

a. Uan ی‎ to I faceplate if it is stuck In position. 
Pry up from edges. 

5. With exposed, use voltage tester (see Project 40( 
be sure power is off. Touch probes simultaneously to 

osa and silver terminal screws. If lamp glows, current 

is on. Turn it off before proceeding. 

e. Remove two screws in bar plate and pull switch out of box. 

7. Loosen or remove terminal screws and disconnect wires. 
Remove switch. 

8. Clean dust and debris from junction box. 

9. See Project 42 for installation procedure. 


© FIXAT-FAST CARD REFERENCE FILE 


20 


aa REPLACE DEFECTIVE SWITCH a 
5 (Continued) ie 


Note that this project deals with replacement of a wall switch 
which controls a single light fixture, with no other switch 
involved. If you need to replace a three-way switch—where 
two switches control a single light—the procedure is some- 


switch at the top of the stairs and another at the bottom, 
both controlling the same light. 
Continuation of steps from Project 41: 
10. Loosen terminal screws on new switch. The screws on 
most switches cannot be removed, but only loosened. 
41. If wire in the receptacle box are already formed Into 
hooks, connect them to the terminal screws on the 
switch. Both terminal screws may be اه‎ of 
new switch, or they may be on opposite "aides. Location 
makes no difference. You may have to bend hooks on 
wires open, using long-noser to get them on 
terminals. If so, use pliers to plach f hooks closed eer 
they are positioned around serow, 
. Note that hook must be positioned so that you turn 
Screwdriver foward open side of hook. See iiustratlon 
3. If wires are too short, extend them by adding short piece 
wire of same size (probably No. 14 or No. 12). Use 
solderless connector, as shown. See Project 35 for use 
of solderless connectors. 
14. Tighten termina! screws and push switch back into re- 


È 


ceptacle box. You may have to bend wires behind switch 
with your fing 
15, Reinstall serens ıa through barplate. Be sure switch is in 


vertical po: 
16. Replace faceplate, and insert and tighten faceplate 
sei 


i 
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controlling outlet 
locate 


the switches, 


44. REPLACE DEFECTIVE 3-WAV SWITCH 


the 


The replacement of three-way switches is the same as 
replacement of a common toggle switch (see Projects 41, 4; 
0 conten: 


the 


terminals on the new switch to which each of the 
will go. 

TOOLS AND MATERIALS 

Long-nosed pliers Voltage tester 
Screwdriver New switch 


APPROXIMATE TIME: 20 MINUTES: 
breaker in main fuse 


2. Remove faceplate by removing two screws. 

3. Touch voltage tester probes to brass and silver terminal 
screws. If neon lamp lights, the power is not off. Do not 
proceed until power is off. You may have shut off wrong 
fuse or breaker. 

4 With power off, remove screws from barplate and pull 
switch from box. 

5. Remove wire from brass-colored terminal of old switch 
and attach it to brass colored terminal of new switch. If 
Wigs are t9 short to pera this, use bit of adhesive tape 
to tag wire. Mark 

6. Repeat above for LT fhe 

7. Repeat for third wire, probably colored red. No tab is 
necessary. 

8 Now connect wire tabbed B to brass terminal on new 

switch; connect wire tabbed S to silver terminal; connect 

sig es ree Se, terminal 
h back into box. Reinstall screws through 
ION “oar” to barplate, making sure switch is vortical, 
Replace faceplate. 


FIXAIT-FAST CARD REFERENCE FILE‏ و 


+ Black wies I 
R PRESTON | 
وت‎ BUT, | 

? Nas 


FACEPLATE 


WIRE NUT 


45. REPLACE WALL OUTLET E 


Recent changes in the National Electrical Code require that 
whenever you replace a wall ouuct, you instali a three-prong 


appliance. 

TOOLS AND MATERIALS Bo 

Wire stripper Grounded wall outlet 
Screwdriver Long-nosed pliers 


Voltage tester 


APPROXIMATE TIME: 25 MINUTES 

1. Turn off power at main fuse box by tripping circuit breaker 
in this circuit to OFF, or by unscrewing the circuit's fuse. 

2. Insert probes of voltage tester into power slots of outlet. 
if neon lamp glows, power is not off. Check to see if you 
turned off wrong circuit. 

3. Remove faceplate by removing screw in center of it. 

4. Cut around edge of faceplate with sharp knife if wall has 
been painted. Use screwdriver blade to pry off faceplate. 

5. Remove screws in barplate which hold outlet in receptacle 
box and pull outlet from box. 

6. Examine wiring. Black “source” wire connects to brass 
terminal and white “neutral” wire connects to silver 

terminal you see two black and two white wires, one 

set comes from source and second set runs from this 

outlet to next one in circuit. 

If wires in wall are in conduit, ground is made through 

metal of conduit. If wires are in armored cable (BX), 

ground is through wire in cable. In both cases, no sepa- 

rate ground wire is visible. if system uses plastic-shielded 

wire, ground is made through bare copper third wire in 

cable. This wire is connected to grounded termina! on 


outlet. 
See Project 46 for installation procedure. 
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Ground connections in your electrical system are important 
safety features, which is why codes now require three-prong 
grounded power cords on tools and appliances, and why wail 
outlets should be grounded. 


Continuation of steps in Project 45: 
10. You have now identified wires running to outlet, including 
bare copper ground wire if your system has one. You will 
connect wires to new outlet in same manner as they are 
connected in old one. 
. It you are replacing three-prong outlet: You will find short 
wire connected to ground terminal on outlet and to screw 
driven into hole in back of box. This is ground connection 
for third prong. Connect it to new outlet as it was con- 
nected to old one. 
Hf you are installing three-prong outlet to replace two- 
prong outlet: Cut 5%-in. length of No. 14 wire. Strip insu- 
lation from ends and bend wire tips to hook shape. 
Thread short machine screw into existing hole in back of 
receptacle box. Insert hook end of short wire under screw 
jhten. Now connect this wire to ground terminal of 


8 


tlet. 

. To complete wiring of outlet: Connect black wires to 
brass terminals, white wires to silver terminals. Connect 
short wire from screw at back of box to ground terminai 
on outlet. If you have bare copper ground wire, connect 
it to same ground terminal on outlet. Tighten all terminal 


è 


Ê 


screws. 

Push outlet into box, using screwdriver to help relocate 
outlet. 

45, Reinsert barplate screws, then reinstall faceplate. 

16. is 
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Air Conditioning 


The goal of heating experts today is building total 


comfort into a home heating sys A heating plant and dis- 


tribution system alone wo 


t do it, You need some heating 

,ı (and cooling) ‘accessories. 

„ + Û Air conditioning is bigger than heating. The day is 
coming when your heating system won't be up-to-date unless 
it cools too, A cooling system may actually be separate 
from the heating system with a single central refrigeration 
unit outdoors, and cooling coils inside ducts to create and 
distribute cool air, Tho size of the cooling unit must be 
based on the cooling load of your house, just as the heating 
system is based on its heating load, Proper design will 


enable the cooling system to keep the house at 75 degrees 


and 50 percent relative humidity all summer long, Other 


temperature-humidity combinations are possible if preferred. 


The size of capacity of cooling equipment is figured 


in "tons" or BIU's of heat-removing capacity per hour, One 


i ton of cooling is the amount that would be done by a ton of 


s out to about 12,000 BTU's 


ice melting in 24 hours. It figur 


each hour. 


Don't get an air conditioning unit that's too far oversized 


for the load, or it won't run enough to control house humidity. 


And don't get a unit too far undersized or it won't handle 
the load on really hot days. An average U.S. home needs 


from two to four tons of cooling, depending on its size and 


: Location, > 
25 ۳ 


Cooling capacity figures are listed on the nameplates of 


i 5 
$ modern cooling units. 

Air-conditioning systems can be cither the through-the- 
window or through-the=wall kind or centrally ducted, Fuels 


are usually electricity, but can be gas, too. 


Sometimes cooling can be added to a torced-air heating 
“system. Other times ideal cooling requires larger ducts, 

a more powerful blower and cool air outlets that are placed 
high on the wall rather than on the floor. Don't sacrifice 
good cooling by shackling the air conditioner to a heat-dis- 


tribution system that's not designed for cooling as well as 


for heating. 


Dehumidrtication 


Sometimes removal of moisture from the air makes life $ 


more comfortable, cven without cooling, Basement rooms 


in most climates nearly always need dehumidification in 
‘Summer. If the house isn't air conditioned, moisture-removal. 
is accomplished with a separate unit, usually one on casters 
that can be rolled where it is needed. If placed over a basc- 


ment dra 


n, the unit never necds emptying. Otherwise, 
collected water must be dumped regularly to avoid overflowing, 
unless a unit with an automatic shut-off is obtained, 

With a gauge called a humidistat that controls operation 
of the dehumidifier, you can keep your home's relative 
‘humidity at alê Levers to prevent mildew, Most units 
have a humidistat built in. If not, a plug-in type can be 
used اون‎ fooms being dehumidified must he kept closed. 

No machine can dehumidify the outdoors. ` Wie unit, if it has 2 


the capacity, will dry all the fooms open to it. 


۱۱۷۱۸1 ۶ fication 1 


The opposite of removing moisture from the air, 


humidification, puts water into the air. {t's almost al 


E needed during the heating season when heated air tends to be 


dry. 4 : 


a Humidity = water vapor in the iar - is so important in $ 


imparting the fecling of warmth that with ample relative 


humidity, the temperature can be lower and still be comfortable. 


Test have shown that most people are comfortable at a ۳ 


j 


combination of 30 percent relative humidity and 75 degrees, 


For a drop of 30 percent in relative humidity, the room i 


| temperature must be raised five degrees to maintain the same 


body comfort. Such an increase in indoor temperature would 


show a 10 to 15 percent increase in your fuel bill, 


Outside winter air at 20 degrees and 40 percent relative 


i. “humidity, when heated to 72 degrees inside your house, dries 
ae 


“out to only 6 percent relative humidity. This is drier than’ 


the Sahara Desert. Ilumidity should stand at 30 percent, 


except in very cold weather, ‘There aren't many houses where 


the relative humidity in winter can be above 30 percent without 


condensation problems on walls and windows, At this humidity, 


a temperature of 75 degrees is comfortable to most people (98 


1 per cent of those tested). This corresponds to the temperature 


_at-which most people keep their thermostats. 
Some of the needed moisture in a house is put back into 


the air by breathing, washing, cooking, showering, etc. But 


03 28 


to 


this is often only enough to keep the humidity level at 10 

15 percent during cold weather, The rest of the moisture 

must be supplicd artificially by a humidifier. 
The small plate-type humidifiers that come with many 


furnaces and mount to the hot air plenum won't add enough 


water to be worthwhile. They lack evaporative power, You 


i need one of the big, powerful units that literally throw 


water into the air. As much as § to 16 gallons of water a 
day may be necded. A good unit that can handlé this job 


costs upward of $50. You may save that in doctor bills 


“the first year. Colds and other respiratory infections are 


greatly reduced by having proper homo humidity. I've per- 
sonally experienced this. Didn't believe it when my doctor 
told me. ¿Static shocks are done away with too. 


Minerals. in the water are a problem with humidifiers. 


Whey build. up and eventually affect performance, The best 


ones are self-cleaning. Lennox makes one that flushes away 
minerdl deposits automatically. 

A humidifier is best when controlled by a humidistat. 
The humidifior can operate long cnough to reach the desired 


humidity, then shut ۰ 


FLOOR AREA IN SQUARE FEET 


Longin 
و‎ | t2 )هه | 16 | موز‎ 20 | 22 [as | 2s 
اسان‎ 
4) 100 120 aa 
14| ojos 
8 ‘a | 600 
į oe 
š 723 0 
40| 909 s00 


BTUs required to coo! a particular shaze, you must bear 


dmb, fo 
ou 
capaci (12,000 BTUs) for every 500 موه‎ feat The eam 


whore they. 
table at the right 
that up 10 about 400 
nt bayon hal ou ead 


oct cooling “x 
nse windows, xore, 3ol ite 
ityourInsalaton wil be tage ts wise to use the Indust form 
that provides for ai hese elements and weighs ther relaie importance’ 


Determining unit size 


Air conditioning sı a و‎ 
Central conditioning, w? 


Honing terms: Three terms are basic to 
taking a selection: (1) BTU, or British Thermal Unit; 
n RENT i r 


temper 3 of 1 pound of water 1 degree F. An air 
conditis measurement indicates the 
snout of E remove. 
‘Tonnage is another means of rating 
Teer connection with room units, It re- 
1 t 


achieved by melting a ton of ice in an hour. A useful 
rule of thumb in relating BTUs and tonnage: An 
air conditioner will provide 12,000 BTUs of cooling in 
an hour for every ton at which it js rated. 

wer ratings are still applied to a 
مق‎ 1t fs nor considered an accurate method, 
and it is best to avoid units that are rated this way. 
The horsepower referred to is that of the compressor 


conditioner, for example, may vary from fewer than 
8000 BTUs to well over 10,000. 

1g cooling capacity: Before you consider 

installing any air conditioning system or model, you 

must determine the cooling capacity required by the 
area that is to be cooled. 

¢ way is to have a competent and reputable 

dealer come to your home and estimate its needs. He 


estimates are too high .or 
won't differ greatly from one another. 

can make.a fairly accurate estimate yourself, 

using the guide given here. But be surê you under- 

stand the variables—there are pitfalls for the un- 


trained estimator. Use your estimate only as a guide, 


Air conditioning 


oE 


plete carefree control. this thermostet req ires n 
attention from the hı giie 
schedule, it aut 
aan Ta فده‎ ales tt each moming Should the 
o stay up later than 
usual, he need only shift ee night setting to the day- 
light level. The clock is a working timepiece that is 
an asset on the wall. 
‘thermostats: Various models are 
available; among them you can obtain such features 
gs manual or automatic changeover fro 
cooling or the reverse, manual or enone fen 
control, two-stage control, and system “off.” Aute 
matic day-and-night control is also available in سم‎ 
heating-cooling thermostats. 


Sune contra unita com 
bine thermostat and humidistat. an arrange 
mits the control of both the humidity and 
the temperature. A few home comfort panels even 
fochide Glectronlealrcicaner status signal و‎ and 
an odor control. The latter is a device wi 
stalled in the ductwork of a forcedair 
central air conditioning system and neut 
unpleasant househe 


Odor contrat ng 


leaner status Signa hghts 


a completa system 


rooms have reached their desired temperaturé. Con- 
versely, a hallway that receives gusts of wind every 
time the front door is opened, is also.an-unsatis: 
factory spot for the thermos 
1 tempera- 
ture control for a house is often insufficient, since 
certain to cool some parts 
of a house more rapidly at some times and less Tap- 
idly at others. Such control is bound to lead to con- 
stant complaints of “too hot” or “too cold.” You can 
‘overcome this problem by laying out a zone control. 
of the home’s heating and/or cooling system in such 
a way that a separate thermostat can be provided to 
control the heat to each area, and. the desired tem- 
perature maintained in each zone at all times. 
Manual timer This model 
is made for people who are away from home much of 
the day or who have irregular sleeping schedules. A 
spring-vound tion thermostat lets the home- 
owner lowe: perature to cut down on fuel 
while he is away of asleep. At the end of the lowered- 
time period, it automatically returns to the 
higher comfort setting. 
Blectrle clock thermostat: D=: isned to provide com- 


Existing thermostat 


Electronic a 


Adding humidity controis to 


Humidiy indicator Humidity seting 


C is for heating and 


Thermostats and humidistats 


TE the heart of any heating or cooling system is the 
beating od bei conditioner, or heat pump, 2 
trols units might appropriately be called 
fhe brain مه وه‎ 

; The primary control in any heat 
ing and cooling system, to the homeowner, 


eae ‘oor 
Te based on the principle of unequal expansion Or 


ges. Different metals, when heated or cooled, ex- 
سس‎ ‘and contract at different rates. Hence, if two 
metals are joined into a bimetal strip, this 


circuit which turns on the appropriate u 

The correct placement of a thermostat is most int- 
‘portant. This will vary, of course: according 1o the 
it should never be placed 


the surrounding air will be average for the 
‘whole house. Never place a thermostat near a fire- 
place or other source of heat, since this will tend to 
shut off the conditioning source before the rest of the 


To add for total home comfort 


w 


m air cı 


makes your air conditioner valuable the year round. 
It is important to check exactly what type of venti- 
lation any given model provides in terms of stale-air 
exhaust and fresh-air inlet. 

‘There are other features to look for, such as the 
sound level of the unit, which is particularly impor- 
tant when an air conditioner is to be installed in a 
sound is to be 


signe ners, 
Ewers, is relatively low and free from excessive 
vibration and noise. 
Room air conditioners require a durable finish, 
especially on all parts exposed to the weather. Good 
design calls for baked figishes over rustproof or 
zinccoated steels, and the use of such corrosion-re- 
sistant materials as plastic, aluminum, and stainless 
eee om ua sometimes costs a lit- 
re. A price cut a poor exchange for a 
reputable brand name and ae 


+h 
x 
: 


taggored ross of 
copper tubing 


ıgh the wall as a pe 


omy models may have only one; deluxe models may 
two. An automatic control, which 


of cool air to maintain a preset 
Condensation disposal, which disposes of water re- 
moved from the air. Air direction control, which regu- 


actually 
ید‎ automatically by means of moving louvers 
overload, a builtin oe that shuts off the compres- 
motor . De. 


z is su 
mesh or plastic (which can be cleaned and reused), 


or glass fiber (which must be replaced from time to 
time). Fresh feature that exhausts stale 
air, or brings in fresh air, or both. This feature 


A room air conditioner’s basic function is to provide 
Siting ox clean: 

ing, and circulating air. The units can be placed on 

e in wall The latior ype Os into a‏ و 


the operation of tpi roa‏ در 

giving‏ تا ای سای 
Up its actual and latent heat. The conditioned air‏ 
then circulated by a fan or blower. The heat from the‏ 
warm room air causes the cold (low pressure) liquid‏ 
through‏ 


the 
creases its temperature to a point higher than that of 
the outdoor air. In the condenser the hot (high-pres- 


sure) refrigerant vapor liq 
‘outdoor air. The hh res 


cold (low-pressure) liquid refrigerant then re-enters 
the evaporator, and the entire refrigeration cycle is 
repeated again. 

Operation: Room air conditioners are simple to ope- 


rate. Usually one control operates the unit while a 


tu 

concealed behind an ed panel; they may also, 

however, be on tì 
of ro 


type is the slide-out chassis design, which permite 


the outer cabinet to remain in place while the chassis 


is removed for service. 
Features to t, which Horne 
هس‎ fluctuations. Multiple fan 


ihe cool alt into the room and to circulate 
it. fost air condlooers have two fan speeds. Boda- 


Installing room units 


Care and maintenance 

Grille: Clean with soft cloth, mild soap, and warm wa- 
ter—no waxes or cleaners 
some contain solvents thz 
Fier: Clean often. Remove as service booklet 


rects. Vacuum and wash in warm water; shake off ex 
cons water d replace filter and lle 
Condensation on grille: Moisture may collect on the 


11 

grille when the unit is first turned on because of high 

humidity in the room, If doors an windows in the 
sed, the humidity will be lowered suf, 

ficiently to evaporate this moisture. 


Fowerio 
‘grounded receptacle 


8. Insert unit in frame 


Timo-delay 


lug. 
pial nadelay Fuso ia the cireuit of Service: Be sure the unit is plugged in ond fuses 
"Thesa -are sound before contacting 1 ve the 
and checked eae og 


45-amp. 120-011 receptacle | 


2 Mark outside from insi 


Power 

Voltage When the unit is running, the voltage 

must always remain within plus or minis 10 percent 
تا‎ ted voltage. Check when compressor is 


rating. 

Growading All units come equipped with grounding- 

type plugs on the service cord. Receptacles used 

whore units are installed should have; the correct 
ing contact to fit that pls 


تفس 
the si‏ 
fuses allow an overload during the starting period unit cleaned and‏ 


nded by the manufacturer. 


Typical through-the-wall mounting 


T Cut out premarked area with keyhole saw 


ee 


Typical double-hung window mounting 


I 


a PE 


contaed inthe window. Smali 
.وود‎ A slight pitch to 


jounting frame is 
ing legs screw to sill near 
3 lets water drain outward 


{To install a room air conditioner, ret assembla the mount: 
ing adie that comes with the unit. Frame is do- 
Signed to bear tno weight of the Uni 


Weatharatripping 
between window 
‘and upper sash 


Air nditioner 
nio 


A. Air conditioner slides into frame unti! flush with window. 
A meny ai into place all around it, sealing 
the space between frame and unit. 


a. Sash is weatherstripped full width and lowered to top of 
frame. Additional wealhorstripping is installed against upper 
Sash of ower window o shut out all dratt 


Installing room units 


ight, smaller-capacity, through-the- 
conditioners come with a oo event 
موس‎ e roel garni all the 
propel سس‎ and weather- ‘ight 
ik ae a and p: ake installation 
tony for gon pmet a helpet, bat t should be followed 
Carefully to ensure satisfactory results 

Installation of largercapacity models generally 
Let your dealer handle the job to 


efficiently. Throu: window 
units have a permanent sleeve. Small air conditioners 
can be removed and stored over the winter. 


oct e و‎ S 
fore important to consider what mounting is most 
suitable to existing conditions and local building 
E methods ai 

mounting: Outer face of unit is 


r face EE 
tira are with i 

3. Balan : Unit is Sea opr 
ness half inside and half onside t 
tis completely pipet the, 
m, ae ایو‎ ia 
5 sash mounting: Unit i mounted in the 
top of the window. 

6. Special mounting: Unit designed for casement 
windows and horizontal sliding windows. 

Thre ee ee used to 
install windows is, complete units, or con- 
soles in walls. Unis with hotwater or steam coils 

‘wired with armored cable or 
conduit, Generally a plugin wiring arrangement is 
provide to fetta e تا‎ the cooling portion 

thout disturbing the heating system, 
tall a room conditioner as far 
and 


the unit, a ee or draperies. Direct 


should be 

completely weatherstripped. If too much outside air 

comes in through cracks, i the unit will have to work 
to remove heat and 


e 


There are two types of central air conditioning, the 
he 


the least expensive system, but the noise of the 
oe nikas sn outside location preferable, Tn the 

tem, the components are separated—the 
cooling coil inside the house and the condenser and 
compressor outside—so that all the noise and vibra- 
tion are kept out of the house. 

When the single-package unit is used in conjunc- 
tion with a heating system, it is coupled to the fur- 
nace and uses the furnace's ductwork; when it is used 
independently, as a cooling-only unit, arrangements 

work 

+ an outdoor installation of this type 

of unit, it is necessary to run a connecting duct from 
air conditioner to ductwork 


= <> Fumage with blower coit and closed return 


tem. that is to work in conjunction with an aii 
ditioning system may be oil- or gas-fired, or ates 
tric. Complete. central units, which are quite small 
compared to earlier models, can be installed virtually 
anywhere in the home—in it, crawl space; or 
attic, in a central hallway, closet, garage, ete. 


ات 


Dutaoor ar 


Relagerant 


‘a grille at floor leve! 


-Central air conditioning __ 


Installation ۰ 
ir conditioning, as explained previously, 


ir through a series of ducts already in existence or 
installed for the purpose. 

operating cost, better overall cooling ef- 

eieaa وی‎ eration are tha malak ad- 

central systems. In most installations, 

له وال دز les expensive‏ ام بو itis‏ 

entire home than to get the same 

e cooling from individual units. Central 

he 


1 top 
and install than room units if no usable ductwork is 
available. Ripping open walls and ceilings, when this 
is necessary, can be quite costly. On the other hand, 
in a onestory house with open attic or basement, 
ductwork can be easily and economically installed. 

The heating for a year-round central comfort sys- 


Independent unit for cooling only 


Slower 2 
Cent 


Central air conditioning 


a2 INSTALLATION CHECKLIST 


1 1n ox its, heat io alssipatod from the condenar 
by a stieam of aif direcied over th 9 
old water Connections and a drain 
“tower” outside. In these devices, 
ota water in a Jacket around te cals 

ated by compressed ases. Check local x 

ances. Thay may ihn 3 arrangement because of 
و۳‎ eggs wate 0 en os 
ing rough a ۳ that are not air con- 
tones res a ‘be insulated to prevent condensate prob- 
Tems 


eat gain. Also 
teed fr cad a chock tho sizo. Warn and 


air, Ducts should be oul 

“~ Some ait condi ts to operc 
{he motor: The generally pacesaitates o seal! line to he 

‘Dox. A separate oop always bê rur 

faso bor to the ai 
foe requirements. Thi provens the overloading of other 
household circuits. 

4, The condensing unit should be located, if possible. 
‘where it will receive a minimum of direct sunlight. There 

‘gen the condensar 


modala و‎ spect 
‘evaporator 


cal wiring and retrigoran 
od agains being wal 


levapéfator condensate 


locating and mounting the 

x 3a par me ato, vibrations (even 

Sox not exaggeraled by ihe bul iding con- 
suction ee ‘the mounting me 


oto be Inealeg inn furnace, the ool 
downstream. If it is 
feet warm a owing ino he 

aches the duct- 


or in houses which are built above a crawl space. 
r homes with nonducted heating systems, a 


deot unite are ideal for installation in central hall 
ways, attics, or closets. They often offer an optional 
module for 


Although slightly more ex than a single 
package unit, the split system's ‘specifications auto- 
matically eliminate interior noise and the need for 
large holes through an exterior wall (necessary to ac 
commodate the connecting duct in 
‘outside installation). Split systems are the dominant 
choice for installation in new and existing homes. 


ean, coc 
J ait to rooms 


Electronic 
titer 


spilt system has compressor unit located outside the house for quieter, more compact installation 


Split system 

‘This second type of central unit is suitable for every 
of and heating system. The condensing 

unit is located outdoors at the most convenient place 


evaporator cooling coil located at the furnace, usi 
the furnace blower and ducts for summer cootair 
distribution. The vertical airflow evaporator, or cool- 
ing coil, is ea on top of the air 

¢ forced air furnace. The 


evaporator 


horizontal furnace. This is ideal for attic or crawl 


Underneath a downflow furnace and is commonly 
used in slab construction and basementless houses 


Fan dissipates heat ys geri 


Condenser 


9€ 


Power humidifiers 


with other heating systems. Evaporation is accom- 
plished by means of hot water, rather than heated 
air. The humidified air is circulated through a duct 
to a centrally locat 

Operating on a completely different principle— 
mechanical breakup of water into particles which 
the surrounding air absorbs—the atomizer ty 
independent of the movement of warm air, and et 
installed in ductwork, is located in the coidair re- 
turn. can also be installed in a closet, 


air. If you provide reasonably 

tween rooms, it is possible o Humidity all of them 

m this one point, since water vapor tends to 

spread evenly. Both atomizer and evaporative types 
are also available in portable form. 


‘apacity, anc 


furniture and other household furnishings as well. 
An automatic humidistat permits, selection of the 
desired humidity level, af the humidifier 
takes over, automatically e a وچ‎ 
two 
tasie, principles. Bvapersto pes capitalize on the 
jr moving over water can pick up 
Goce by simple evaporation, Atomizer types me- 
chanically break wp water into particles which 
an readily absorb. 
‘There evaporative types on 
the market. One is De isthe stationary ped type in which 
a motor and fan assembly draws the warm air from 


to 
into the water; then exposes the wet 
the moving warm 

While primarily “designed for homes with forced 
warm air, powered evaporative units can also be de- 
signed with a blower and used in homes equipped 


Solving f 


Physicists define relative humidity as the ratio of the 
amount of water vapor that air contains to the total 
in at a given tem- 


moisture content of the air, and the moisture evapo- 
ration rate, are important and related factors in 
comfort control. In winter, heating makes air ex- 
tremely dry, producing rapid evaporation of body 
moisture. To mfortably warm, we must main- 
tain an air temperature between 75 and 80 degrees. 
If we add moisture to the air, we can be a 
at lower temperatures, as low as 70 degrees. For 
نیا سیگ‎ TE alles humidity 
should be between 30 and 50 percent. You can buy a 
humidity guide which will indicate, by means of a 
pointer, the percentage of moisture in the air. 

‘The best way to maintain a proper home humidity 
level is with a power humidifier. Such a unit helps 
to correct the condition of extreme dryness that can 
cause not only personal discomfort, but damage to 


for maximum exposure to the flow of damp air. In 
any unit, be sure that the coils are held firmly in posi- 
tion to provide good drainage and to eliminate the 
موز‎ of rates ce vibration. 
Operati r: Dehumidifiers are used 
iret ی و ی‎ atts of the country. Re- 
of season, they work best with doors and 
‘windows closed. Remember that the rate of moisture 
discharge will vary with the weather. Generally, the 
hotter the day, the faster the flow of water. 
The only maintenance a unit usually requires is 
removal of dust and dirt from the refrigeration coils, 
ser, and the fan units. Most other prob- 
Jems should be left to an experienced serviceman. 


the water catch 


Gatch bucket: WN 
bu 


ket should nol at last 10 qis. a 
tit can be easily 
piling. 


provi 
the bucket is f bay ed vhs aro aunt 


lights 


How a dehumidifier works 


Dehumidification 


How dehumidifiers lower the humidity level 

At some seasons, even a tightly constructed home 

can have problems óf undesirably high humidity. 
may be loan: goed to a combination of fac- 

showers, wet towels, drying 


1) mechanical dehumidifiers; 2) attic fans to replace 
warm, moist air with cool, dry outside air. 

1 dehumidifiers consist of a refrigerated 
surface (often cal the air-drying coil), a condenser, 
an ai ting fan, a humidistat, and a cabinet to 

ouse these components. 

How a dehumidifier works: Moistureladen air is 
drawn over the refrigerated coils by the fan. As the 
damp air hits the cold surface, the moisture con- 


denses and drips off into the collection bucket, or is 
4 ip Features to look for 


‘automatically 


amection: A connector Automatic water overtiow control: To pe, 

arder: hose should be a 
ی ال‎ an automati « Shut milch. signal lamp easy oli castors ‘should be 
the nearest floor drain, up 


eS‏ مس ات که 
humid rated according to he pints of water t Sate ant 2‏ 


s te as required 1o maintain 
رت اد تقد ند تاد توس‎ 


iral evaporator tubes can be a available for direct ar 
good compromise. These coils are often staggered movel into 


tray. Most dehumidifiers have a hose connection de- 
signed to fit a standard garden hose. Get one long 
enough to reach the nearest basement drain. Or set 
the dehumidifier over a sink or 

Continuous recirculation of room air in this way 
gradually reduces the relative humidit 
Sta humidistat control to the system will automati- 
cally help maintain a preselected relative humidity 
Controls are normally supplied ia an adjustable 
Tange of 30 to 80 percent relative humidity and can 
hold the ما‎ air to within plus or minus 3 
percent of the selected humidity. 


Capacity and performance ratings: A powered de- 


will remove in 
percent relative humidity and 80 degrees tempera- 
ture. Most home power dehumidifiers have ‘fom 10 


fice. Or, depending upon air movement in your home, 
you may need one for each main living area. 

The refrigerated, or airdrying, surface may take 
the form of bare-tube or finned-tube coils in verti- 
cal or horizontal tube arrangements. Exposed verti- 
cal tubes tend to collect smaller drops of water, en- 
courage quicker run ff sod Jess reevaporation than 
horizontal tubes ler connections of 
Closely spaced multiplevertical tubes involve high 
construction costs, spi 
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the positively charged particles are hurled against 
the negative collecting plates, where they stay until 
they are off. The process is continuous. As 
the air is lated through living areas and back 
into it is recleaned to remove new 
dirt berets tot سای‎ fron outside or are stirred 
up indoors. 
Self-contained D Tice aie a movabie 
oa wherever you wish air to 
tp توت‎ Ml of item canploy a builtin یه‎ 


Vertical uptiow 


driven fen to circulate air through the unit. The s: 
contained types are ideally suited for selective air 
cleaning, or for applications where installation of a 


models. These units are designed 

for permanent mounting in the ductwork of a central 
system—forced warm-air, joning, or heat- 
pump. Air flow through the electronic cleaner is pro- 
vided by the system's circulating fan. 


is 
occasional cleaning of the collector plates. You sim- 
ply remove the slide-out plates and wash them. Some 
models feature a washin-place unit which permits 
plates to be washed without removal. A few units 
even have a light bulb arrangement to indicate when 
plate cleaning is necessary. 


relief to sufferers from hay fever and other allergies. 

How they work: “Electrostatic precipitation” is the 

scientific name for the process by which the air 
;. When 


cleaner 
are carried into the cleaner unit, they pass through 


tive electrical charge. When they reach the collecting 
section, the particles enter a electrical field 
set up between a series of metal or screens, In 
a way similar to a magnet’s attraction of iron filings, 


ight or teft air flow 


Electronic air cleaners 


Types, operation, maintenance 
Electronic air cleaners electrically remove not only 
articles from the air but smoke and pollen as 
well. سرد ی 2 & م‎ in self-contained units for 
room us in central systems which are attached 
to a warm-air hang ae Since most air cleaners 
5 percent of the par- 
ticulates in the ets (the standard warm-air furnace 
filter is capable of removing only up to about 10 per- 
cent), they aa house cleaning easier and less fre- 
quent, keep air more healthful to breathe, and give 


6€ 


سيير رن 
Ventilation‏ 


Fotowers in 
gables 


Typical 


Attic fans 
‘an attic fan does not red the 
t it causes helps to cool the body by 
ore thao fast a 
will ulti- 


and windows ac- 
weds and condi Hons, the frost 


cording 
air can be 
Type: 
placed in an opening cat in prose Hips ‘end; the rest of 
the attic is then sealed except for a louver through 
the ceiling to the area below Indoor air moves into 
he attie as tia Fan pals ha 


unused space above. The 
doors through ventilating louvers, usually in the gable 
ends. Louvers must always enough | 3 the 
volume of air tHe fan can move دز‎ Pass 

ans are made in a variety of see Blade 
sion and speed eae aay eae tee eat 
the fan can move per minute. To determine the ap- 
propriate size (take all of the dimensions in feet), 


multiply house length by house width by room height 
by the saber of floors of living space. Gon not con- 
sider thi ient as a floor in making your calcula- 


tions) From ihe result, deduct 10 peresat (for closet 
space and other areas the fan will not have to venti- 
Jats), The final figure is the muinber of cubic feet of 
air that the fan must 

Tn tie South, the fan should be able to handle the 
total volume once a minute; in the North, two-thirds 
oe ‘that amount. For example, take an average two- 

basement house in Georgia 35 feet long, 22 

jai et wide, and with foot ceilings. Multiply 35 by 2 


ove. 
would need only two-thirds of that capacity, or 2 


cubic feet. 
fan: The type, size, and method of 
e a ee Pern mounted 
‘over the grille should be on vibration ab- 
pear aly pS or on felt padding, to deaden 
noise and vil A fan pee Be before 
e EE suspended on sı 


0 


